Post-transcriptional regulation of ribosome accumulation during myoblast differentiation.
The synthesis, accumulation and stability of rRNA were examined in embryonic quail myoblasts differentiating in cell culture. Quail myoblasts initially divide rapidly in culture, and accumulate 28S and 18S rRNA and ribosomes at a rate which maintains a constant ribosome content during cell division. After these myoblasts fuse, cell division ceases and ribosomes accumulate in fibers, but at a reduced rate which is only one fourth that in dividing myoblasts. Measurements of rRNA stability by 3H-methyl-methionine pulse-chase analysis show that 28S and 18S rRNA formed by fibers turn over with half-lives of 45 hr, and rRNA formed by myoblasts remains stable until fusion and then also turns over in fibers. Turnover of rRNA in fibers accounts for only half the reduction in ribosome accumulation following myoblast fusion. Measurements of the incorporation of 3H-adenosine into rRNA and ATP pools show that the rates of synthesis of rRNA precursor do not decrease after myoblast fuse, but half the rRNA molecules synthesized by fibers are degraded during processing. Degradation of rRNA during processing reduces the rate of formation of 28S and 18S rRNA, and together with rRNA turnover quantitatively accounts for the reduced rate of ribosome accumulation in fibers.